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RFID TRANSPONDER TRANSMITTING 
CONCATENATION OF PAGES 

INTRODUCTION AND BACKGROUND 

This invention relates to radio frequency identi?cation 
(RFID) systems and more particularly to a transponder of the 
system and the format of data in a response signal transmitted 
by the transponder forming part of the system. 
RFID systems wherein a plurality of transponders are read 

by a reader, are well known in the art. In one known system, 
the reader broadcasts an interrogation signal. The transpon 
ders respond with respective response signals comprising 
transponder ID data. The response signals are received and 
the ID data read by the reader, thereby automatically to iden 
tify articles on which the transponders are mounted and/or to 
count those articles. Various protocols are known to avoid 
collisions between the respective response signals, or to miti 
gate the effect of signal corruption due to such collisions. 
Often the transponder ID data may comprise a plurality of 
blocks or pages of data, which pages are of equal length, 
typically 64 bits. In such systems, where a plurality of tran 
sponders are read simultaneously, it may be dif?cult for the 
reader to determine which page has been received from which 
transponder. 

OBJECT OF THE INVENTION 

Accordingly, it is an object of the present invention to 
provide a system, transponder and method with which the 
applicant believes the aforementioned disadvantages may at 
least be alleviated. 

SUMMARY OF THE INVENTION 

According to the invention there is provided a transponder 
of a radio frequency identi?cation system comprising; 

a controller; 
a memory arrangement connected to the controller and for 

storing r-pages of k-bits of data each, a ?rst page of the 
r-pages comprising an ID code relating to an integrated 
chip forming part of the transponder; and 

the controller being con?gured, after the transponder hav 
ing been energized by a reader, to transmit transponder 
ID data comprising a concatenation of pages comprising 
the ?rst page and at least one other page, and wherein 
each page is led by a respective m-bit header. 

The transponder may be con?gured to transmit the tran 
sponder ID data according to a transponder talks only proto 
col. The transponder ID data may be transmitted in the form 
of a substantially continuous bit stream. The transponder ID 
data may be retransmitted at inter-transmission intervals. 

The header may comprise one or more of a p-bit ?rst part, 
a q-bit second part and an s-bit third part. Any suitable value 
may be assigned to any of r, k, m, p, q and s. For example, the 
?rst part p may comprise an 8-bit random number generated 
by a random number generator (RNG) connected to the con 
troller. The header preferably comprises at least the ?rst part 
and one or more of the second part and the third part. The 
second part may comprise a 4-bit number, which may, in the 
case of the header for the ?rst page, be a total number of pages 
in the transponder ID data and in the case of any other sub 
sequent page, a page number of the page in the memory 
arrangement. The third part may comprise 2-bits comprising 
in each case a sequential number of the page in the transpon 
der ID data. 
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2 
The invention also includes within its scope a RFID system 

comprising a reader and at least one transponder as herein 
de?ned and/ or described. 

Further according to the invention there is provided a 
method of reading a transponder forming part of a radio 
frequency identi?cation system, the method comprising the 
steps of: 

causing an interrogation signal to be received at the tran 
sponder; 

causing the transponder to transmit a response signal com 
prising transponder ID data comprising a concatenation 
of pages comprising a ?rst page and at least one other 
page, and wherein each page is led by a respective 
header. 

BRIEF DESCRIPTION OF THE 
ACCOMPANYING DIAGRAMS 

The invention will now further be described, by way of 
example only, with reference to the accompanying diagrams 
wherein 

FIG. 1 is a block diagram of a known radio frequency 
identi?cation system; 

FIG. 2 is a basic block diagram of one transponder forming 
part of the system; 

FIG. 3 is a basic ?ow diagram of the operation of the 
transponder; 

FIG. 4 is representation against time of an energiZing sig 
nal transmitted by a reader of the system and intermittent 
response signals transmitted by the transponders of the sys 
tem; and 

FIG. 5 are graphic representations of generic transponder 
or tagID data and tagID data associated with three different 
transponders forming part of the system in FIG. 1. 

DESCRIPTION OF A PREFERRED 
EMBODIMENT OF THE INVENTION 

A known radio frequency identi?cation system is generally 
designated by the reference numeral 10 in FIG. 1. 
The system 10 comprises a reader 12 and a plurality of 

transponders 14.1 to 14.11 of a transponder population 14. The 
transponders may be active transponders or passive transpon 
ders, which, in use, derive electrical power from an energiZ 
ing signal generated by the reader 12. In some embodiments, 
the energiZing signal may be a magnetic ?eld generated by a 
loop antenna of the reader. In other embodiments, the ener 
giZing signal may be a propagating electromagnetic signal 16 
broadcasted via the antenna 18 of the reader to remote tran 
sponders 14.1 to 14.11. Both these embodiments are known in 
the art. 

Referring to FIG. 2, in the case of passive transponders 
such as transponder 14.1, the impinging energiZing signal 16 
at antenna 20 of the transponder is used at the transponder, to 
charge a charge storage device 22 on the transponder, thereby 
to provide electronic circuitry of the transponder with elec 
trical power for their operation. The transponder further com 
prises a controller 24, a modulator 26, memory arrangement 
28 and a random number generator 30. At least the controller 
24, memory arrangement 28 and random number generator 
30 may be integrated on an application speci?c integrated 
circuit (ASIC) or chip 32. The memory arrangement 28 is 
con?gured to store data in r-pages or blocks 34.1 to 34.r of 
k-bits each and each associated with a respective page num 
ber. In a preferred embodiment, k:64. At manufacture of the 
chip 32, there is permanently stored, burnt or otherwise 
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locked into the ?rst page 34.1 a chipID, which is a unique 
number relating to the chip 32. 

Referring now to FIG. 4, in one known approach to reduce 
collisions between the response signals of a plurality of tran 
sponders 14.1 to 14.11 and also to avoid interference between 
the reader 12 and the transponders, a so-called transponder 
talk only (TTO) protocol is used. According to this protocol, 
which is more fully described in Us. Pat. No. 6,154,136 and 
the contents of which are incorporated herein by this refer 
ence, the reader 12 broadcasts energiZing signal 16. When 
energized by the energization signal as aforesaid, each tran 
sponder 14.1 to 14.11 automatically responds by repeatedly 
retransmitting signal bursts 36.1 to 36.m, each comprising 
transponder ID data associated with the relevant transponder. 
The controller 24 is operative to generate random inter-trans 
mission intervals (RT) for separating any two consecutive 
signal bursts transmitted by that transponder. The inter-trans 
mission intervals of transponder 14.1 are shown at RT 1 l, RT21 
to RT,"l in FIG. 4 and those for transponder 14.2, at RTIZ, 
RT22 to RTmZ. Controller 24 is further operative to cause an 
average value of the inter-transmission intervals for a tran 
sponder to vary over a period of time, preferably to increase 
over time. It will be appreciated that in this protocol, the 
reader does not transmit data to cause one or more transpon 

ders to respond with respective response signals. This opera 
tion of transponder 14.1 is further illustrated in FIG. 3, which 
is self-explanatory. 

The transponder ID data or TagID transmitted by the tran 
sponders is generically shown at 50 in FIG. 5. Each TagID 
comprises a substantially continuous, preferably continuous 
bit stream comprising a concatenation of pages comprising at 
least one page, preferably the ?rst page (page 0) of the pages 
34.1 to 34.r in the memory arrangement 28 and one other page 
and wherein a respective header 52.1 to 52.5 leads each page. 
The m-bit header 52 comprises a p-bit (preferably 8-bits) ?rst 
part 56, a q-bit (preferably 4-bits) second part 58 and an s-bit 
(preferably 2-bits) third part 59. The ?rst part 56 may com 
prise an 8-bit random number generated by RNG 30, which 
number may from time to time be changed, to inhibit splicing 
of data. The second part 58 may comprise a 4-bit number 
corresponding to the total number of pages in the TagID in the 
case of the header 52.1 for page 0, and the page number in 
memory arrangement 28 for a sub sequent trailing page in the 
case of each of subsequent headers 52.2 to 52.r. The third part 
59 may comprise a 2-bit sequential number of a page in the 
transponder ID or TagID. 

The header 52 comprises at least the ?rst part 56 and one or 
both of the second part 58 and third part 59. 

For example, the TagIDl4_l of transponder 14.1 shown at 
60 comprises a header 52.1 with the ?rst part 56 comprising 
a ?rst random number; the second part 58 comprising a num 
ber indicating that one page only (i.e. page 0 comprising the 
chipID) is transmitted; and the third part 59 comprising a 
sequential number indicating that the page is the ?rst page in 
the TagID, followed by page 0, designated 34.1. 

The TagID 142 of transponder 14.2 shown at 62 comprises 
a ?rst header 52.1 with a ?rst part 56 comprising a second 
random number; a second part 58 comprising a number indi 
cating that a total of three (3) pages are being sent; and a third 
part 59 comprising a sequential number indicating that the 
page to follow is the ?rst page in the TagID sequence, fol 
lowed by page 0, designated 34.1; a second header 52.2 
comprising a similar ?rst part 56, a second part 58 indicting 
that page 1 (34.2) is following and a third part 59 comprising 
a sequential number indicating that the page to follow is the 
second page in the TagID sequence, followed by page 1; a 
third header 52.3 comprising a similar ?rst part 56 and a 
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4 
second part 58 indicating that page 2 (34.3) is following, and 
a third part 59 comprising a sequential number indicating that 
the page to follow is the third page in the TagID sequence, 
followed by page 2, designated 34.2. 
The tagID 143 of transponder 14.3 shown at 64 comprises a 

?rst header 52 .1 with a ?rst part 56 comprising a third random 
number; a second part 58 comprising a number indicating that 
a total of four (4) pages are being sent; and a third part 59 
comprising a sequential number indicating that the page to 
follow is the ?rst page in the TagID sequence, followed by 
page 0 designated 34.1; a second header 52.2 comprising a 
similar ?rst part 56, a second part 58 comprising a number 
indicating that page 6 (34.7) is following and a third part 59 
comprising a sequential number indicating that the page to 
follow is the second page in the TagID sequence, followed by 
page 6, designated 34.7; a third header 52.3 with a similar ?rst 
part 56, a second part 58 indicating that page 7 designated 
34.8 is following and a third part 59 comprising a sequential 
number indicating that the page to follow is the third page in 
the TagID sequence, followed by page 7, designated 34.8; and 
a fourth header 52.4 with a similar ?rst part 56, a second part 
58 indicating that page 8 designated 34.9 is following and a 
third part 59 comprising a sequential number indicating that 
the page to follow is the fourth page in the TagID sequence, 
followed by page 8, designated 34.9. 

The invention claimed is: 
1. A transponder of a radio frequency identi?cation system 

comprising: 
a controller; 
a memory arrangement accessible by the controller and for 

storing r pages, wherein r>2, of k bits k bits of data each, 
a ?rst page of the r-pages comprising an ID code relating 
to an integrated chip forming part of the transponder; 
and 

the controller being con?gured, after the transponder hav 
ing been interrogated by a reader, to transmit transpon 
der ID data comprising a concatenation of pages com 
prising the ?rst page and at least one other page, wherein 
each of the ?rst and the at least one other page of the 
concatenation of pages is led by a respective m bit 
header, the header for each of the ?rst and the at least one 
other page of the concatenation of pages comprising at 
least a random number and one of: data relating to a 
number equal to a total number of pages in the transpon 
der ID data; and respective data relating to a sequential 
number of the page in the transponder ID data. 

2. The transponder as claimed in claim 1 wherein the tran 
sponder is con?gured to transmit the transponder ID data 
according to a transponder talk only protocol and wherein the 
transponder ID data is transmitted in a substantially continu 
ous bit stream. 

3. The transponder as claimed in claim 1 wherein the ran 
dom number is generated by a random number generator 
(RNG) connected to the controller. 

4. The transponder as claimed in claim 1 wherein the 
header for the ?rst page comprises the random number and 
the data relating to a number equal to a total number of pages 
in the transponder ID data and wherein the header of any other 
page in the transponder ID data comprises the random num 
ber and respective data relating to a sequential number of the 
page in the transponder ID. 

5. The transponder as claimed in claim 1 wherein each 
header further comprises data relating to a respective page 
number of the page in the memory arrangement. 

6. An RFID system comprising a reader and at least one 
transponder as claimed in claim 1. 
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7. A method of reading a transponder forming part of a 
radio frequency identi?cation system, the method comprising 
the steps of: 

receiving an interrogation signal at the transponder; and 

transmitting, from the transponder, a response signal com 
prising transponder ID data comprising a concatenation 
of pages comprising at least a ?rst page and one other 
page, Wherein each of the ?rst and the at least one other 
page of the concatenation of pages is led by a respective 
header, the header for each of the ?rst and the at least one 
other page of the concatenation of pages comprising at 
least a random number and one of: data relating to a 
number equal to a total number of pages in the transpon 

6 
der ID data; and respective data relating to a sequential 
number of the page in the transponder ID data. 

8. The method as claimed in claim 7 Wherein the header for 
the ?rst page comprises the random number and the data 
relating to a number equal to a total number of pages in the 
transponder ID data and Wherein the header of any other page 
in the transponder ID data comprises the random number and 
respective data relating to a sequential number of the page in 
the transponder ID. 

9. The method as claimed in claim 7 Wherein each header 
further comprises data relating to a respective page number of 
the page in the memory arrangement. 

* * * * * 
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